Regulatory effects of acutely repeated nicotine treatment towards central muscarinic receptors.
Sensitivity of brain muscarinic acetylcholine receptors to the agonists was examined in nicotine tolerant animals which were developed by acutely repeated injections of nicotine. In conscious rats, the dose-response curves of muscarinic agonists arecoline and pilocarpine, cholinesterase inhibitors soman and physostigmine rather than GABA receptor antagonist pentylenetetrazol or glycine receptor antagonist strychnine for producing EEG seizures were shifted leftwards by acutely repeated injections of nicotine. This phenomenon could be prevented by nicotinic antagonist mecamylamine. Similar results were obtained in acute nicotine tolerant mice and rabbits. In other experiments, the dose-response curve of arecoline-induced convulsions or oxotremorine-induced tremors was also shifted leftwards, and the durations of arecoline- and oxotremorine-induced tremors were prolonged in acute nicotine tolerant mice. In addition, the effects of arecoline for producing down-regulation of muscarinic receptors of rat cerebrum and hippocampus rather than brain stem were potentiated in acute nicotine tolerant rats. It is concluded that the sensitivity of brain muscarinic receptor to its agonists is increased in acute nicotine tolerant rats, mice and rabbits.